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(57) Abstract: An optical recording medium comprising a first substrate having a first pit in one surface, a first reflective layer 
formed on the surface of the first substrate having the first pit to reflect the protrusions/recesses of the first pit, a second substrate 
formed on the first reflective layer and having a second pit in the surface opposite to the first reflective layer, a second reflective 
layer formed on the surface of the second substrate having the second pit to reflect the protrusions/recesses of the second pit, and 
a cover layer formed on the second reflective layer. First pit depth di, i.e. the difference between protrusions and recesses of the 
first reflective layer, wavelength A of a laser light for signal reproduction, and refractive index nx of the second substrate satisfy 
the following relations; A /(Sn^^d^ A /(3n0, and d^ A /(4n!>. Second pit depth d 2 , i.e. the difference between protrusions and 
recesses of the second reflective layer, wavelength A of the laser light for signal reproduction, and refractive index n 2 of the cover 
layer satisfy the following relations; A /(5n 2 )Sd 2 ^ A /(3n 2 ), and d 2 ^ A /(4n 2 ). 
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25 ^SODflta^^^^bfcua^t: 0 ?/ b 3 0 7*Mt5. 

( i ) &mV&y h 3 o 7 Sr^bfc^ flflgfctry h 3 o 7±fcttu twirls] 

iat)Mt5 (®4 (c) ) „ ^au, m2mttmi o 4K&mtK*r h 
3 o i(om&*mfr\~>tz-&i&^y \>fribizz>m2m&msj&j&&fr%o 
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( j ) ffc? 7 0 p. mm&VRWLfrbteZ&Q&fc 3 0 8 5:©^-^ 3 0 2± 

(k) »MS«3 0 8(D±^^^b«flS3 0 9Sr^L (05 (b) ) > ¥ 
( 1 ) M^M'fbttn 3 0 9 Lfc*S0E« 3 0 8 <Z> _Lfc, 04 ( c ) 

(c) ) . 

(m) mft-mm&ms O6\z&<oxm2mm3oi tnmmm3 o 8©w©s^ 

10 flMHM 3 0 9 £4t**«rJIMt LT. pM0mstttt 3 0 9 «r«ft£* (0 6 
(a) ) H ^*r— flMWWifle, ^ftfctb^SS^ftT^** 10 0^**1 
So ft*, «flsUfc«^WW!fldiriB CMJI) 3 0 9lt Mff£%lc*tbTI3 
HtaWC«>«. r^MS^3 0 8i:^bUfc^^i!^fl&3 0 9^{^ 

yef^*? i o o<z>#^— Jg-c*>s„ 

15 ft:fe\ n rt-lifSSt 3 0 8 ©±fc^^g»JK<b»l»«r^fe bT* «*©±fc# 
-fb^fl&3 0 9&^fcU-C. -€rO±t^MS^3 0 8Srm*a-a-^"C 1 b«fcV\ £fc, 

m^-mmtrnm 3 0 9 vitm^ ^^hwb**« r. t ic * ot^^mwas 
20 ±ummjjmz*. v mkZMJG?*** iooii, 1 o 5 ©»>e> 

ft#fc° ybi:^?)> 02 10 3OI2 «#ffif*ia^©ft*tf 3> h i: ft 5» 
^^i-So 
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X/ (4n 2 ) <d l £X/ (3n 2 ) (5) 

&2&fctf>f&2 try b^$d 2 4rTIB^ (6) <fc 5 

So 

A/ (5n 2 ) ^d 2 <X/ (4n 2 ) (6) 
5 ±fBtf><fc5K&lK&tJI<Z>8Sl^y MfllSd^ S&2£tflg©SS2^y hm 
£d 2 b\zm$T&n^ n 2 %mC1Z2n l d l b 2n 2 d 2 fc:oV^ A./2&& 

2n 2 d 2 <i/2<2n 1 di (7) 

10 4n 2 d 2 <K4n,d, (8) 

tilt, mRbteZUiSX/ (4n 2 ) % X/ (4n 2 ) ft. 
^A- b 9 y ^y*^7~lf 0 9 T'yV*^ h 7 

5,^>-^7-ft^5|B&^a^^5^$-t?fcSo try MBS d x * d 2 

15 i: UT (is 7" y V» :/A* h 7 y * 9 -lWtf>+#&:*: # $ <Z>Jg<© Sr#5 ^ 
i:^T?#3feV^c5 A/ (4n 2 ) „ X/ (4n 2 ) &^;ft^;W&^bTV>.5o * 
It, -LiB#!£ (A/ (4n 2 ) . X/ (4n 2 ) ) LT^ttaMJO >? #fc> 

mZX/ (4n 2 ) ^ftS*/ (4n 2 ) £ Zft^tKD t° y h 

^&f$/c-&5 ri:l:=toT, 7* t^H 1 ff-^® £ ^ 2<f %rm t &5-V> 
20 ^«5#^-C^bfc##^t>W^m^*3^5 f9y*^^W4Sr^5^ 
*V\ — iTs'^diiU/ (5n x ) ~A/ (3 ni ) <£f&ffirtx 
t°yh$i$d 2 aU/ (5n 2 ) ~X/ (3n 2 ) <DfSffl^3t?, -eft-eftfiysli h 

=l?;v Y y y ^ V^sSHfttB^ b 7 y^V^S©! h y 

25 -e#5o 

mm^m-vn, tr y f $t $ < fc 5 is ^s*ro * * >v> e a> e> o»^ 5 &v > r. 
fca**pfe*tTv^. ^er-e. mi try b$i£ di^ttHoJiiRi lt> «<-ct> 
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^^v^yi:i^>^^:|f ^t^ftRSr^-fS^ft^y^ *s 6 . 5 %VXTb ft Si$£JBUi 
-cfcsr £tfs&gi?fcSo SHIISioiit fl6*otryh«* (a/ 

(4n) ) <fct>t>&<. XttU tSKi-5r.il?. ^S/a^h^y*^*? 
6 — (i#©8MHSr 0 . 0 8J^JhlS&i?#5o SftlcioT, ^y^a^b??'* 

\,^tmit\kmm<D^t(Dm^^7!)>bm2mm^<Dmmmv< fts 0 <km- 

io h&'bZ < feiixtf^seirte^ttJBHbi-s. 

*9Ht*©iSHii«>BWR«r?j^Bll?*>5. E3 7£>#t«lttx tfy MSS&aflfi 
f4&^a>&£fc:*£<ftaJ:$te*l/rv^. rH^ fi#¥f£ffl<£> w-if* 
©ittfUiu Ilff*ni:, iftmitlflV^A/ (mXn) £ OlW^&^i-fc 
15 46l?fcS„ 

— ffltotm&*7MrW?1bZ>, B8l?^Wfeflr*rau tTs'MSBSa./ (4n) & 

/ (4n) l?WtJ«OiftS„ — jjs ^y^^ h ? y*y^5Hlt^ tf 
20 5/h^jl$^/ (8n) T?b?-*££>K %/ (4n) l?0ift5„ 

$i£a**gi-£x £t±i?twiii-as, m&&&\z.t£*o msfrb, 

— ff-!§-tf 5 0 iftS^i/ (4n) fc5. 

Stfllt©*tSlil?S'b»$i/ (4n) T?**:£ft*<DT?x ^hi 
25 (4n) &#5A,7c$SffltfW* LV^ £ a*;fc>j&>3„ 

^itt, %/ (5n) ^±^l?fc5ri:^I^$^i:V>5„ *7t, 
*£f±. A/ (4n) TW^^V^, A./ (4n) «fc*)$tV^ 
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/ (4n) *t>a<*<Tr±fe&fev^fc**^£ft-cv>*. fv^^-fjvy^ 

5 hi3l&d x l*, 

(4n) <d, 

10 (3n) &>TXb?>Z.b-t>W&ls\<\ -tt£t>%, 
X/ (4n) <d x ^X/ (3n) 

07«k9S&lgtRlOl-htf>f&lfc , S'l^£d 1 «; > 
SSnm^d^S 9 n m 
15 <Dmmttffi&tZ <fc 5 »cB«3£i-5 r i: 3»S»Jgbfefc* So^srVa^?- 

A./ (5n) £d 2 <X/ (4n) 

20 £fc, H7J:«3x l2S«103©l2^«d 2 H 
5 3 nm^ d 2 ^63nm 

25 A./ (5n) ^d^X/ (3 n) 

07J:»K il^yhi^d^ 
8 3 nm< d x ^ 8 9 n m 
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±M&<omvnm 2 mm 1 0 3 <omm^ n,i* *—m 105 <om^ n 

X/ (4n) Kific^ttS 9 N ?S^RFMi|f(£S/N&P£9 

10 m *&mmz> z. t $ 0 

(4n) ^A/-e^:/hW#Sr«Fyi:^^i:^«fc«9 N ^r>a/;i/b7S/^ 

20 7£ftrtssv^g&5»<a^^ tt^tHDVy h%££ d 1 ^d 2 4rA/ (4n 
x ) Xf**/ (4n 2 ) ^^t?^-r5^i:^«fcoT, -fyls^-f^Yyy* 

try h^t^d^A,/ (4n) \cM&1r&>j&m&&%WiiWfc<Dm 
xwMVtvt-y h*mf&-tzz.t&*smx*hz 0 -Jf, try h^$^d 2 <^/ 

(4n) TH-#ft^2£4£<Z)!fl2fI#®te, aWtM*©** ^^ffcSftTMte^* 
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* ^Tb^n-mmtmmh^n^mt^mm^m^x^i-^ r t x&j&#i 
Tv^< zMzm^xm wfr&v&mtt&mft?* &fw**-s z.t&x% 

5 <Dm2\?yhmtSd 2 £V)m^m& (d 2 <d 1 ) teoV^fftSHL-Cl^rtSs Ztl 
l\ :©i^i:it JifE^mfl^K&vvr, d x £ d 2 £&A*i#;t*:BI^5$;£ 

io ^(oftf**? looit ei i oy^mm^Tf^r^ o mi 101 

©^ffe©^ 1 ^#53fc-7*-f 10 0a <D)3iJ0iJ<£#r®|2n?fc5„ ^(Dftrr-i * 
15 * 1 0 0 a-Cf4 x ©fffiHI^i-J; ? $l£tl OUOll^y h©Dfl&£ 

S&2S&1 o 3±©^-tf5/ honaa^^ SiScT;ft/CiBe£*i/-CV^ 0 

20 010 mm<D^m 2 i^stf^ 100b (Dmrnrnm^-rmmmx 
m%-*umtz>m?rm& 1 moz-x-bz -<^tv*^ 1 0 0 b 

— ^roffi^(£!j^<Dfc 0 y b 10U, ilS^lOl (D&J&Vt 

\fy y<D±\^(DWfh*m!k\^tt%[m 102^, mtm 1 0 2<D±.\zj&&$ti 

25 7t;*7^HI 1 0 5 k&mz-Zo Z(Dfc&m 1 0 2 Kite, MMfc<£>fc'$/ M>£>&5 

m^mi o 6*Wf&isftx\,^z> 0 

^(Dftrrj^t lOOblt ^tt^l 0 2(Dmth<O^X&>2>\fy d £ % 

m^n^.m<Du—^%(o^SiXb, #^-jii o 5tf>©iWn£{3\ x/ (5 

n) ^d^A./ (3n) s JLo s d*=A/ (4 n) (OmW^Wt^o ^<T>%*T 
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47.^ 1 0 0 b-Ctt> My d*n£.mflr&+&\Z'&tbtlZ>iimX/ (5 

n) &d£X/ (3n) ti,X^tm^ /^>'a^h?S'^^*9 ta -« 
^O+^/^t^O^iliI^^^ir^-Ct^V^^A/ (4n) *r|fc*LT^S. 

m 1 1 «s ^ss^is 3 m^s^w ^iooc ©Bra^s^-msia-? 

10 $l£|(101 N glKltil02, i2Sfel03, S&2S#tJ110 4, |&3 

1 1, m3E.mmi 1 2 N #^hii o 5&m\m&.£frx^Zo 

feioiit -^offi^im^©^ i tr 5/ h &Wi-5„ S& i Kit® i0 2ii N % 

z<omiE.mmi o 2te, b^b^siifttsi o 6&wi-5 0 

15 i2SI10 3lt S&lSatJf 1 0 2(D±|*$^ S&lKfcWll 0 2£5£*i• 
^B!l©®^£G;W©^2t'y b£W1-5o ^2gltI10 4[i, ^22^10 3© 
l0j^^2 try h<D±\£*<DW£h&B.&kVXmfc£ft%o -©S&2S&N1 1 0 

&ftm<D\?y hfrt>t£z>m2m^mi o 8^-rs 0 i3i«i 1 i« x 
s& 2£ttji 104 <D±\mm$fr, m2&&m 104 £K^»®^a?i£iK©Sfs 

20 3 try h&^-TSo J&3KltJgl 1 2ft, ^3Sil 1 l©i£b?T£tfc©|fS3 t°y f 
<D±\<£*:(DM£h*&.yi:^Xl&j8.£tlZ> 0 t©I 3®H"J1 1 1 2 te N G^OtTy 
h^e>^5^3ff-^®l 1 O&W-TSo ^-SlO 5te, M3Stt/i^ii^ 

jyfcl&Kites I2SI*S l 0 4 £#^H! 10 5 £©P B ^ #3 try h&^-TS 
25 S&3&t£l 1 1 tm3^mi 12b*£t>KWltfX^Z>o 

K&m 10 2 (DWBVwm l try h©$t£ d ^ 
1/ (4n a ) <d x ^X/ (3n,) 

©g8«*«r«fii-«, I2SMI 1 0 4©MMfc©£!2tV h©$l$d 2 
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X/ (5n 2 ) £d 2 <\/ (4n 2 ) 

eyh8H$d 8 £, ^-110 5©«^ 

io n z t 

X/ (5n 3 ) ^d 3 ^*/ (3n 3 ) > lo, d 3 **/ (4n 3 ) 
ft5$Sffi U/ (5n 3 ) ^d 3 £A/ (3n 3 ) ) t LTV^^KU ^yi/a 
15 / (4n 3 ) &Bfcfl.LTV>5 0 ^tt^«toT, g3Sltil 1 2©g3 

7 y ^y^i?© h 9 y * ^fffWtfs-c# 5o 

3 6>fcs fty**** 1 0 0 cOWif3tAl*{B!l^b^T, »1 tfy b&ra&tK 
t'yK IS 2 try b&M^t'y K l£3t>b££i^lfct^h£-?-5#£\ _h 

20 

(4n a ) <d l ^a./ (3n,) 
X/ (5n 2 ) ^d 2 <^/ (4n 2 ) 

(5n 3 ) ^d 3 <^/ (4n 3 ) 
25 £i^fci-«fc?fci-S„ r^iot, WMVtomi try ha>6>fc<5»ift#Bu 
(0i^<Z>^2 t°y b^bJfeS»2f9-^Sx iDdlMfcOjISS try I^b&5!il3{f-?§- 
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S/a^ h 7 5/ *^^7Hf ^©ffittfcl^ CU^S £ 1 2)«T»* So 

5 i2ii s ;i©ft^**©tiH$gasig-efcSo mtfs rost^ x 

i-!J — KT* MfP5 0 3£t?1$j££;ft/ri>.5o 7*4 XfJ^?**^ V* ^«P5 
10 0 1 ft, f*^^^*?^^*i*li:^-^»*tttPl»K:/**»cS^**t5flm 

^te&gu^&S r. £ So 
15 r<0!fe£ff try KOJ^^tfrjSfefi^ ^T© J; 5 ^XS"CfT5 r. k&XZ So 

km^fc^tt^S^nir^Sr/^So ^©^P-fe^fi, S^_bT*^^A/^ 
EtHH^^ v^?^S($:(DIHl^lR]^^:*|•UTSff^■IRI^^:^^RJS§«^fflV^Ti6 

20 (b) m^«WSBMt$il/fc7* bW?* MffWu ^t/nt^^T, ^©^s 
S i ^^v^SJ&^tti&iSrSo 

(c) Si £j^>±IC ^m®l<E>N i ;*/"<y*fcfTofctk N i s^SrJfci-^ 

(d) «fcV>t? > ^^^SratfflJBEffi^TBWO^ffit l-oriu 
TV^S^>"C?^^^r^ > B&'1"So 
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mttmimmommii *y h*m-rzmv±\^ im&i *y hooaa&K 

H&fBf&2g&<Z>3&2tfy hSrWi"^®0±^ BiTfESfS2 fy hOflPD^l 
10 fctf!*, 

w<D&x*tozm2Viyhm£d 2 bte, itmm2mm<Dm0t*n i b. atrial 

<4n 2 d 2x Xtts 4n 2 d 2 <K4n, d l (D^1?}li)><DM&3£.&W*ti'fZ.b 
15 %<ftWtb-i-Zo 

Mt5,m2EL%tm<D&w<Dm-?bzm2 try h$t£ d 2 w^yva^ 
*7-m*<Dfcmmmtz*./ Un) %&As-v*'m&*m-tz «t ? \mm 

t> h7y#y^x7-||f ^tt^^f i5^5^v\ -ate, ^fy%/a.-fjv 
h 7 y ^y^x7« fl#&#5 r. b d3-C£\ h 7 jy^v^J^5*;i: 7°y 

25 77W b 7 y drV^J^I^OM^OVN-r^T't h 7 S"f^«|T'# £„ 

^2^«^^«tn^ buIS^I try bSBSd^ S6Ei2^ b$t£d 2 £ 

*SlBW©J;v^W^*3«:Srfflv^^U — 2n S&2 3£te«:try MESas 
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A./ (4n,) <d 1 ^X/ (3n,) 
oBS^5£&ffifci-£#K, 1IWBJB2 fcfs> h8t£ d 2 # 
A./ (5n 2 ) ^d 2 <A./ (4n 2 ) 

±IBOW^^«fctb« N ^-ttKDXy h&Zd^ d 2 hX/ (5n) frt>\/ 
(3n) (DlWKfcStf)-?, tMtl^flf S-C+^^C^f ^Offiflf^^fetl 

So 
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i. -jj<om\z\fv hZG-Tzmmt, 

b, M&*'*-m<om$T&n tn, X/ (5n) &d£X/ (3n) , Io s d 
*X/ (4n) 0||^^^-t-i,J:^m^i-S3fefE#^„ 
10 2. -^OffiCl 1 h 4rtt51 1 It t , 

6ft LT7«£;ft*:f& 1 Kit® b , 

i5 ^iam2S^o^ia^2 try h«r^rt-<5ifi<oJifc % n&fBS&2tr v bofiiia^ 
$m,m iR%im<nwth<z>&x-ibz>mi vms d^b, m^n&mvu—? 

20 %<D$L$: X b s fUrfBi! 2 g&tf>JS #f ^ n x £ te, 

A/ (5n x ) ^d^X/ (3n,) x 2»o N d^*/ (4n,) 

25 A./ (5n 2 ) ^d 2 ^A/ (3n 2 ) x 36>o % d 2 #^/ (4n 2 ) 
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#^Hgtf>Ja#rS£n 2 b > ft #l?£/fl(D V-ifftO&S x t kovn-c, 
4n 1 d,<A,<4n 2 d 2 

5. Mttmifctomvw&vm-vtozmitfyhmtsd^, mie^2sit® 

©am]0||^fcS^2 try l^£d 2 i:tt, 1ftftn2mtiL<Dmffimn l b, BiTfB 
4n 2 d 2 <K4njdi 

6. Btriej&i h^^d^, tJWBjB2try i>$s$ d 2 £te\ d 2 <d 1 o^ 

7. mBl^Omi^5/b^^rl2^2^^2t , 5/h^t^ *teWB#IK 

15 &b-tzm*m. 2 jciB«©3teiB^flCo 

s. umE*iRj»ji©DiiaojaE-e«)SiBitry hm^d.t, mm2WL^m 

<D£m<D&Z%>Zm2\*i? h%k£d 2 b\±, lWIB*2 5fi«©B«f*n 1 i: % t&fB 
K4n 1 d 1 , JLo > X<4n 2 d 2 

9. mm\mMm<on&<o^ih%'&\\?vYmiisd x h. mv%2m&m 

<D£M<nm-QlhZ>%2Vy VmZ d 2 bte, ^12^ 2^<^©$r^n x b, fiflR 

$s<'-m<Dm$t&n 2 b. m wn£.m<D w-if^i&s x t fcovvc s 

4 n J d J < A, N JjLo N 4 n 2 d 2 < X 

1 1 . BifiB^ 1 &MWk<D% l fcf$> K Xte, J§fr!202^&|-Jf <Z>3!2 h®5 
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1 2. tmhyv^smtikoflmtts vn^^^x^m^x^ 
r t i i \zjm<omemmfo. 

1 3. wmffixy hmvmfn. mm.mm^£<>xm&i$thx^z>z.k*: 

14. striB^^-s^^-t, mm2m*tm<o±\zm&isti. m&m2mt 
io mtam 3 sitjio±»c^$ti / fc*x>-ji t 

X/ (5n 3 ) £d 3 £X/ (3n 3 ) , J.O % d 3 ^A/ (4n 3 ) 

mmm i mm<om i**h <d±k, mm i**b ©naa a^tm 1 & 

Srfe^ LfcKS 2 fc° y b Sr^i-« Xg k , 
25 flWB»2 try b©ODaSrm$^M2SltMS:^i-5XSi:> 
HiflBm 2 SMS © Jbfc: % '<—m ZMffct ttUk 

BuiBSistteoDaa^-cfc^^i * * a, i:. flr*w£#©i — if 
yt<D®.&xk, mm2mm.<omm^ri x k^ 
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X/ (5n,) gd^X/ (3nj) , d x *X/ UnJ 

x t > ntna* <>*-m *>im & n 2 kte. 

5 X/ (5n 2 ) £d 2 £X/ (3n 2 ) N d 2 #^./ (4n 2 ) 



WO 2004/090882 



1/9 



PCT/JP2004/004778 





WO 2004/090882 



PCT/JP2004/004778 



2/0 






WO 2004/090882 



PCT/JP2004/004778 



3/9 




WO 2004/090882 



PCT/JP2004/004778 



5/9 



@6 




WO 2004/090882 



PCT/JP2004/004778 



6/9 



8 
7 
6 



f 6 



4 

3 
2 



— o— 

--0-- 








6.8 






6 2 


6. Z.A 

r 


> 


5.5 ( 


y - 5 4 










0.09 


A* 


















1 1— 


/ 0.02 

1 i 







0.30 
0.25 
0.20 f 



0.15 | 



0.10 
0.05 



100 90 80 70 60 50 40 30 



8 




A/(8n) 



A/(4n) 



WO 2004/090882 PCT/JP2004/004778 



7/9 



i9 



1 00a 




WO 2004/090882 PCT/JP2004/004778 



8/9 




01 1 

100c 




WO 2004/090882 



PCT/JP2004/004778 



0/0 



Ell 2 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/004778 



A CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G11B7/24 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G11B7/00-7/013, 7/24, 7/28-7/30 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kbkai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 10-302309 A (Sony Corp.), 
13 November, 1998 (13.11.98), 
Full text; Fig. 5 
& US 6063468 Al 

JP 2001-076383 A (Sharp Corp.), 
23 March, 2001 (23.03.01), 
Par. No. [0041]; Fig. 1 
& EP 1067523 A2 

JP 5-151591 A (International Business Machines 
Corp , ) , 

18 June,' 1993 (18.06.93), 
Full text; Figs. 4 to 7 

& CA 2066152 Al & US 5202875 Al 



1-15 



1-15 



3-9 



I x l Further documents are listed in the continuation of Box C. 



1 1 See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

*'L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

u Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international 
10 May, 2004 (10.05.04) 



Date of mailing of the international search report 
25 May, 2004 (25.05.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized officer 



Facsimile Nn 

Form PCT/1SA/210 (second sheet) (January 2004) 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/004778 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy 0 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2002-109784 A (Matsushita Electric Industrial 
(12.04.02) , 



Co . , Ltd . ) , 



4,5,8,9 



12 April, 2002 
Par. No. [0030] 
(Family: none) 



WO 2000/079525 A 
Co. , Ltd. ) , 
28 December, 2000 
Full text; Fig. 8 
& AO 0079525 Al 



(Matsushita Electric Industrial 
(28.12.00), 



6 



& CN 1359517 T 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



BBHRBraEftie 



— T 

BirotUJSIS* PCT/JP2004/004778 



A. «8H<0JBi-*#!llf<Z>#« (BH&WWF#Si (IPC) ) 
Int. CI' Gl 1B7/24 



mm&noizsk>m&ft (®mft&ft& (ipo) 

Int. Cl r G11B7/00-7/0 1 3, 7/24, 7/2 8-7/3 0 



ttnftttm'Jtft 1 9 22-I996f 

a*'jkmnmm%&m 1971-2004^ 

B*£fi&3?ffl#r3S2:*R 1 994-2004^ 

B*2?ffl#r3SS«&25$& 19 96-2 0 04^ 















Y 


J P 10-302309 A (y ~— 


1-15 




1998. 11. 13, ±x. nsm 






& US 6063468 Al 




Y 


JP 2001-076383 A (V-t—7T*5*#tfc) 


1-15 




2001. 03. 23, IS:?! [0 04 1] , 0 1 Hi 






& EP 1067523 A2 





* si^w^^^y- ' 
roj p^jcfcan^. e&s. /g^ict^^^ififc 



r&j |3-^fyh7r 5 V-Xffi 



10. 0 5. 2004 


H8&»#Hlr<D2§;i£B 

25.5. 2004 


mnmmM<r>&&&sj-*>x9t 

B^H^ffJT (ISA/JP) 
M®&%- 100-89 15 


II J£tf 

mSS*^- 0 3-3 5 8 1-1 1 0 1 P 


5D 


3 0 4 6 


*3$t 3 5 5 0 



i^PCT/ISA/2 10 (12^) (2004^1^) 



BIERttUH** PCT/JP2004/0047.78 



C (fite) . 



Y JP 5-151591 A W^-ti/3t;l^^.'7 3-9 
iz-yXo-^Kv/gy) 1993. 06. 18, ±X 

155 4 — 7 IS] 

& CA 2066152 Al 
& US 5202875 Al 

Y JP 2002-109784 A (^Tm^Mm^^W) 4 , 5 , 8 , 
2 00 2. 0 4. 1 2, M [00301 9 

Y WO 2 000/0 7 9 5 2 5 A («2^W&S*Hc3££*fc) 6 
2 0 0 0. 1 2. 2 8, £X, B8m 

& AU 0079525 Al 
& CN 1359517 T 



ISPCT/ 



ISA/210 (f2^-iJ(Oi|) (2004^1^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



la BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




